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PRELIMINARY AMENDMENT 



Sir: 

This amendment is based upon the specification and claims as 
amended in the enclosed Preliminary Examination Report (Amended Pages). 
Please amend the application as indicated below before calculation of the 
application fees as follows: 

IN THE SPECIFICATION: 

Please amend the application as indicated below. 
Page 1 : 

Please replace the first paragraph as follows: 

FIELD OF THE INVENTION 

The invention concerns a screening and/or synthesis device for performing at 
least one basic operation, such as adding, releasing, transferring, converting, 
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detecting, on samples that are contained in reaction vessels of a substance 
support, especially a titer plate, with at least one receiving device that 
receives the substance support, as well as a corresponding procedure and the 
use of such a screening and/or synthesis device. 

Page 1 : 

Please replace the second full paragraph as follows: 

BACKGROUND OF THE INVENTION 

Such screening and/or synthesis devices are used, for example, in genetic 
technology and protein chemistry (high throughput screening), molecular 
biology, combinational chemistry and pharmaceutical active agent research, 
preferably for the parallel performance of one of the basic operations, such as 
adding, releasing, transferring, mixing, converting, filtering, evaporating, 
irradiating; exchanging heat, detecting, in reaction vessels of a substance 
support, in particular, of a titer plate. The parallel performance of trials also 
includes a parallel metering of the, by preference, liquid samples, as well as a 
parallel detection, such as the measurement of fluorescence, and the 
evaluation of the results of the trial. To this end the familiar titer plates are 
provided with standardized outer dimensions and a number of, as an 
example, 96 up to 1,536 reaction vessels. Such titer plates concern wide- 
area and complex components that are generally manufactured in large 
numbers at a reasonable cost by injection molding. An overview of screening 
and/or synthesis systems may be found in the Journal of Bio-molecular 
Screening, Vol. 3, No. 1, 1998, "Challenges and Opportunities in High 
Throughput Screening: Implications for New Technologies". 
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Page 2a: 

Please replace the second full paragraph as follows: 

SUMMARY OF THE INVENTION 

The problem of the invention is therefore to provide a screening and/or 
synthesis device with a receiving device that receives at least one 
substance support, in particular, at least one titer plate, and a procedure, so 
that any manufacturing-induced bending and unevenness of titer plates is 
leveled out or removed before or while carrying out the basic operation, in 
particular, before the parallel metering of the reaction vessels and the 
parallel detection of the results of the reaction, as well as to prevent the 
aforementioned drawbacks. 

Page 13: 

Please replace the fourth full paragraph as follows: 

BRIEF DESCRIPTION OF THE DRAWINGS 

The following drawings are shown: 

Page 14: 

Please replace the fifth full paragraph as follows: 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 1 shows an ideally level substance support 1 in the form of a segment 
of 96 reaction vessels 2 of a titer plate 1 with 1,536 reaction vessels 2 and 
titer plate bottom 3, whereby the reaction vessels 2 are separated from 
each other by wall areas 4, as well as with a planar basic area 5. In general, 
titer plates 1 exhibit a titer plate frame 1a and standardized outside 
dimensions, whereby the reaction vessels 2 with prescribed sample 
volumes and a modular size are arranged in a matrix arrangement. The titer 
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plate 1 shown in Fig. 1 comprises a basic area 5 of around 8x12 cm., a 
modular size of 2.25 mm and a sample volume of around 1 jjl. Such titer 
plates 1 are manufactured by injection molding and exhibit manufacturing- 
induced bending 6 and/or unevenness, since titer plates 1 concern wide- 
area and complex components, as shown on Fig. 2. 



IN THE CLAIMS : 

Please substitute the following claims for the pending claim of the 
same number. 

1. (Amended) A screening and/or synthesis device for performing at 
least one basic operation comprising adding, releasing, transferring, 
converting or detecting, on samples contained in reaction vessels of a 
substance support, in particular a titer plate, comprising: 

at least one receiving device for receiving the substance support, 
wherein the receiving device comprises a leveling device that at least 
partially levels out the substance support before or while or before 
and while the basic operation is carried out, by subjecting the plate to 
a pressure force or attraction force, or said pressure force and said 
attraction force toward a planar area of support. 

2. (Amended) A device according to Claim 1, wherein the leveling 
device comprises a negative pressure device for pressing or 
attracting, or pressing and attracting the substance support onto the 
area of support. 

3. (Amended) A device according to Claim 2, wherein the negative 
pressure device comprises at least one vacuum channel connected to 
the area of support and connected to a negative pressure source. 
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4. (Amended) A device according to Claim 3, wherein the vacuum 
channel is arranged in a planar support plate in such a manner that 
the support plate exhibits multiple suction grooves on a support side 
turned toward the substance support. 

5. (Amended) A device according to Claim 4, wherein the support side 
of the support plate forms the support surface. 

6. (Amended) A device according to Claim 4, wherein a vacuum plate 
is arranged between the substance support and the support side of 
the support plate, whereby a top side of the vacuum plate forms the 
support surface. 

7. (Amended) A device according to Claim 6, wherein the vacuum plate 
exhibits at least one porous layer for the homogeneous attraction of 
the substance support. 

8. (Amended) A device according to Claim 1, wherein the leveling 
device comprises a pressure plate capable of being subjected to 
force, for pressing the substance support onto the support surface. 

9. (Amended) A device according to Claim 8, wherein the pressure 
plate is capable of being subjected to mechanical force from above. 

10. (Amended) A device according to Claim 8, wherein the pressure 
plate is capable of being subjected to electro-mechanical force. 

1 1 . (Amended) A device according to Claim 8, wherein the pressure 
plate exhibits multiple pressure pins for pressing the substance 
support onto the support surface. 
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1 2. (Amended) A device according to Claim 1 1 , wherein the pressure 

pins are distributed on the pressure plate in such a way that they are 
inserted fully home on wall areas between two reaction vessels of 
the substance support. 

13. (Amended) A device according to Claim 8, wherein the pressure 
plate exhibits at least one recess in such a manner that the reaction 
vessels are freely accessible for carrying out at least one of the basic 
operations. 

14. (Amended) A device according to Claim 13, wherein the at least one 
recesses are designed as holes arranged on the pressure plate in the 
same modular size as the reaction vessels on the substance support. 

15. (Amended) A device according to Claim 4, wherein the support plate 
or vacuum plate or said support plate and said vacuum plate exhibits 
a large number of measuring channels for receiving or connecting or 
receiving and connecting detection elements, which are arranged in 
the same modular size as the reaction vessels on the substance 
support. 

16. (Amended) A device according to Claim 1, wherein the leveling 
device is equipped with at least one sensor unit. 

17. (Amended) A method comprising: performing in a screening and/or 
synthesis device at least one basic operation comprising adding, 
releasing, transferring, converting or detecting, on samples contained 
in reaction vessels of a substance support, in particular, of a titer 
plate, 
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wherein before or while, or before and while the basic operation is 
carried out the substance support is at least partially leveled out by 
subjecting the plate to a pressure force or attraction force, or 
pressure force and attraction. 

18. (Amended) A method according to Claim 17, wherein the substance 
support is leveled out in a screening and/or synthesis device. 

1 9. (Amended) A use of the procedure according to Claim 1 7 and the 
screening and/or synthesis device in the search for pharmaceutical 
active agents, in combinational chemistry and/or biotechnology 
research and development. 
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The following is a MARKED version of the amended specification and 
pending claims with all changes shown in conventional comparison. 

IN THE SPECIFICATION: 

Please amend the application as indicated below. 
Page 1 : 

Please replace the first paragraph as follows: 

FIELD OF THE INVENTION 

The invention concerns a screening and/or synthesis device for performing at 
least one basic operation, such as adding, releasing, transferring, converting, 
detecting, on samples that are contained in reaction vessels of a substance 
support, especially a titer plate, with at least one receiving device that 
receives the substance support, as well as a corresponding procedure and the 
use of such a screening and/or synthesis device. 

Page 1 : 

Please replace the second full paragraph as follows: 

BACKGROUND OF THE INVENTION 

Such screening and/or synthesis devices are used, for example, in genetic 
technology and protein chemistry (high throughput screening), molecular 
biology, combinational chemistry and pharmaceutical active agent research, 
preferably for the parallel performance of one of the basic operations, such as 
adding, releasing, transferring, mixing, converting, filtering, evaporating, 
irradiating; exchanging heat, detecting, in reaction vessels of a substance 
support, in particular, of a titer plate. The parallel performance of trials also 
includes a parallel metering of the, by preference, liquid samples, as well as a 
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parallel detection, such as the measurement of fluorescence, and the 
evaluation of the results of the trial. To this end the familiar titer plates are 
provided with standardized outer dimensions and a number of, as an 
example, 96 up to 1,536 reaction vessels. Such titer plates concern wide- 
area and complex components that are generally manufactured in large 
numbers at a reasonable cost by injection molding. An overview of screening 
and/or synthesis systems may be found in the Journal of Bio-molecular 
Screening, Vol. 3, No. 1, 1998, "Challenges and Opportunities in High 
Throughput Screening: Implications for New Technologies". 

Page 2a: 

Please replace the second full paragraph as follows: 

SUMMARY OF THE INVENTION 

The problem of the invention is therefore to provide a screening and/or 
synthesis device with a receiving device that receives at least one 
substance support, in particular, at least one titer plate, and a procedure, so 
that any manufacturing-induced bending and unevenness of titer plates is 
leveled out or removed before or while carrying out the basic operation, in 
particular, before the parallel metering of the reaction vessels and the 
parallel detection of the results of the reaction, as well as to prevent the 
aforementioned drawbacks. 

Page 13: 

Please replace the fourth full paragraph as follows: 

BRIEF DESCRIPTION OF THE DRAWINGS 

The following drawings are shown: 
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Page 14: 

Please replace the fifth full paragraph as follows: 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 1 shows an ideally level substance support 1 in the form of a segment 
of 96 reaction vessels 2 of a titer plate 1 with 1,536 reaction vessels 2 and 
titer plate bottom 3, whereby the reaction vessels 2 are separated from 
each other by wall areas 4, as well as with a planar basic area 5. In general, 
titer plates 1 exhibit a titer plate frame 1a and standardized outside 
dimensions, whereby the reaction vessels 2 with prescribed sample 
volumes and a modular size are arranged in a matrix arrangement. The titer 
plate 1 shown in Fig. 1 comprises a basic area 5 of around 8x12 cm., a 
modular size of 2.25 mm and a sample volume of around 1 Such titer 
plates 1 are manufactured by injection molding and exhibit manufacturing- 
induced bending 6 and/or unevenness, since titer plates 1 concern wide- 
area and complex components, as shown on Fig. 2. 

IN THE CLAIMS : 

Please substitute the following claims for the pending claim of the 
same number. 

1. (Amended) A screening and/or synthesis device for performing at 
least one basic operation!, such as] comprising adding, releasing, 
transferring, converting [and] or detecting, on samples contained in 
reaction vessels [(2)] of a substance support [(1)], in particular a titer 
plate, [with] comprising: 

at least one receiving device [(20)] for receiving the substance 
support [(1)1, 

[characterized in that] wherein the receiving device [(20)] comprises a 
leveling device [(21, 21', 21", 21"', 21"")] that at least partially 
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levels out the substance support [(1)] before [and/]or while or before 
and while the basic operation is carried out, by subjecting [[]the 
plate[]] to a pressure force [and/]or attraction force , or said pressure 
force and said attraction force toward a planar area of support [(8)]. 

2. (Amended) A device [as per] according to Claim 1, [characterized in 
that] wherein the leveling device [(21 , 21 ')] comprises a negative 
pressure device [(28, 28')] for pressing [and/]or attracting , or 
pressing and attracting the substance support [(1)] onto the area of 
support [(8)1. 

3. (Amended) A device [as per] according to Claim 2, [characterized in 
that] wherein the negative pressure device [(28, 28')] comprises at 
least one vacuum channel [(1 1)] connected to the area of support 
[(8)] and connected to a negative pressure source. 

4. (Amended) A device [as per] according to Claim 3, [characterized in 
that] wherein the vacuum channel [(11)] is arranged in a planar 
support plate [(14,14')] in such a manner that the support plate[(14, 
14')] exhibits multiple suction grooves [(22a-c, 22a'-k')] on [the] a 
support side [(23, 23')] turned toward the substance support [(1)]. 

5. (Amended) A device [as per] according to Claim 4, [characterized in 
that] wherein the support side [(23, 23', 23", 23"')] of the support 
plate [(14, 14', 14", 14"')] forms the support surface [(8)]. 

6. (Amended) A device [as per] according to Claim 4, [characterized in 
that] wherein a vacuum plate [(9)] is arranged between the substance 
support [(1)] and the support side [(23)] of the support plate [(14)], 
whereby [the] a top side [(24)] of the vacuum plate [(9)] forms the 
support surface [(8)]. 



-11- 



:l D O '7M3 S S 31 .u CI S iB 3 M 02 

7. (Amended) A device [as per] according to Claim 6, [characterized in 
that] wherein the vacuum plate [(9)] exhibits at least one porous layer 
[(25a)] for the homogeneous attraction of the substance support 
[(1)]. 

8. (Amended) A device [as per] according to Claim 1 , [characterized in 
that] wherein the leveling device [(21 ",21 '", 21 "")] comprises a 
pressure plate [(15)] capable of being subjected to force, for pressing 
the substance support [(1)] onto the support surface [(8)]. 

9. (Amended) A device [as per] according to Claim 8, [characterized in 
that] wherein the pressure plate [(1 5)] is capable of being subjected 
to mechanical force from above. 

10. (Amended) A device [as per] according to Claim 8, [characterized in 
that] wherein the pressure plate [(15)] is capable of being subjected 
to electro-mechanical force. 

1 1 . (Amended) A device [as per] according to Claim 8, [characterized in 
that] wherein the pressure plate [(15)] exhibits multiple pressure pins 
[(19a-c)] for pressing the substance support [(1)] onto the support 
surface [(8)]. 

1 2. (Amended) A device [as per] according to Claim 1 1 , [characterized in 
that] wherein the pressure pins [(19a-c)] are distributed on the 
pressure plate [(1 5)] in such a way that they are inserted fully home 
on wall areas [(4)] between two reaction vessels [(2)] of the 
substance support [(1)]. 
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1 3. (Amended) A device [as per] according to [one of Claims] Claim 8 

[through 12], [characterized in that] wherein the pressure plate [(15)] 
exhibits at least one recess [(30)] in such a manner that the reaction 
vessels [(2)] are freely accessible for carrying out at least one of the 
basic operations! indicated in Claim 1]. 

14. (Amended) A device [as per] according to Claim 13, [characterized in 
that] wherein the at least one recesses [(30)] are designed as holes 
[(16)] arranged on the pressure plate [(15)] in the same modular size 
as the reaction vessels [(2)] on the substance support [(1)]. 

1 5. (Amended) A device [as per] according to [one of Claims] Claim 4 
[through 7], [characterized in that] wherein the support plate [(14, 
14")] [and/]or vacuum plate [(9)] or said support plate and said 
vacuum plate exhibits a large number of measuring channels [(13)] 
for receiving [and/]or connecting or receiving and connecting 
detection elements, which are arranged in the same modular size as 
the reaction vessels [(2)] on the substance support [(1 )]. 

1 6. (Amended) A device [as per] according to [one of Claims] Claim 1 

[through 15], [characterized in that] wherein the leveling device [(21, 
21', 21", 2V", 21"")] is equipped with at least one sensor unit 
[(37)]. 

17. (Amended) A method comprising: [in a screening and/or synthesis 

device for] performing in a screening and/or synthesis device at least 
one basic operation!, such as] comprising adding, releasing, 
transferring, converting [and] or detecting, on samples contained in 
reaction vessels [(2)] of a substance support [(1)], in particular, of a 
titer plate, 
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18. 



19. 



[characterized in that] wherein before [and/]or while , or before and 
while the basic operation is carried out the substance support [(1)] is 
at least partially leveled out by subjecting [[]the plate[]] to a pressure 
force [and/]or attraction force , or pressure force and attraction . 

(Amended) A method [as per] according to Claim 1 7, [characterized 
in that] wherein the substance support [(1 )] is leveled out in a 
screening and/or synthesis device [as per one of Claims 1 through 



(Amended) A use of the procedure [as per] according to Claim 1 7 [or 
1 8] and the screening and/or synthesis device [as per one of Claims 
1 through 1 6] in the search for pharmaceutical active agents, in 
combinational chemistry and/or biotechnology research and 
development. 



Respectfully submitted, 



HUDAK & SHUNK CO., L.P.A. 




By: Daniel J. Hudak, Jr. 
Registration No. 47,669 
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INSTITUTE FOR MICRO-TECHNOLOGY 

1 

DE VICE AND METHOD FOR LEVELING OUT TITER PLATES IN SCREENING 

AND/OR SYNTHESIS SYSTEMS 



The invention concerns a screening and/or synthesis device for performing at least one 
basic operation, such as adding, releasing, transferring, converting, detecting, on 
samples that are contained in reaction vessels of a substance support, especially a titer 
plate, with at least one receiving device that receives the substance support, as well as a 
corresponding procedure and the use of such a screening and/or synthesis device. 

Such screening and/or synthesis devices are used, for example, in genetic technology 
and protein chemistry (high throughput screening), molecular biology, combinational 
chemistry and pharmaceutical active agent research, preferably for the parallel 
performance of one of the basic operations, such as adding, releasing, transferring, 
mixing, converting, filtering, evaporating, irradiating; exchanging heat, detecting, in 
reaction vessels of a substance support, in particular, of a titer plate. The parallel 
performance of trials also includes a parallel metering of the, by preference, liquid 
samples, as well as a parallel detection, such as the measurement of fluorescence, and 
the evaluation of the results of the trial. To this end the familiar titer plates are provided 
with standardized outer dimensions and a number of, as an example, 96 up to 1 ,536 
reaction vessels. Such titer plates concern wide-area and complex components that are 
generally manufactured in large numbers at a reasonable cost by injection molding. An 
overview of screening and/or synthesis systems may be found in the Journal of 
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Bio-molecular Screening, Vol. 3, No. 1, 1998, "Challenges and Opportunities in High 
Throughput Screening: Implications for New Technologies". 1 

The main problem with manufacturing the titer plates by injection molding is the ensuing 
bending and/or unevenness of the basic area of the titer plate, whereby the technical 
expenditure for manufacturing planar titer plates increases with a rising number of 
reaction vessels. For example, the evenness of the basic area with a titer plate with 96 
reaction vessels and dimensions of around 12x8 cm 2 , in comparison to a level area 
with a maximum bending value, is typically from 0.5 to 1 mm. Generally the functionality ' 
of screening and/or synthesis systems is determined by the unevenness of the titer 
plates. On the one hand, this limits the metering preciseness of the sample in the 
reaction vessel, since individual drops of the sample are no longer inserted into the 
desired reaction vessel. On the other hand, the reliability of the preferred, parallel, 
optical evaluation of the results of the trial is negatively influenced by this, since varying 
distances are created due to the bending of the titer plates between the measuring 
objective and the reaction vessel, which leads to varying positions of the focal points and 
measuring objective in the parallel detection of the results of the trial in the individual 
reaction vessels. However, the aforementioned problems may also arise with a temporal 
sequencing of detection of the reaction vessels and/or the components of individual 
reaction vessels, with the consequence that undesirable scattering may occur on the 
walls of the reaction vessels. As a result of the bending of the titer plates used, it may be 
necessary to calibrate the measuring objective while measuring the titer plates in the z- 
direction, in order to obtain useable results. This procedure can however only be 
performed for high throughput procedures at great cost. 

An automatic pipette device for micro titer plates is known from Patent Abstracts of 
Japan, Vol. 009, No. 122 (P-359), May 28, 1985 & JP 60007340A (Denki Kagaku Keiki 
KK) January 16, 1985, which apparently makes the simultaneous injection of the micro 
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titer plates possible. To this end a guide plate is provided, which can be moved to the left and right 
on a base plate. A so-called "pick-up plate" made up of suction elements is arranged above the 
guide plate. Furthermore, an injection element comprised of injection nozzles is provided. A micro 
titer plate is mounted on the guide plate. A solution is introduced into the micro titer plate by means 
of the injection plate and suctioned up via the pick-up plate. 

A support plate is known from Patent Abstracts of Japan, Vol. 014, No. 290 (C-0731), June 22, 
1990 & JP 02092275 A (Hitachi Ltd.), April 3, 1990, in which cells are fixed by negative pressure, 
which is set through the filling height of a water tank. The support plate is then brought into contact 
with the micro titer plate, which picks up the cells. 

The problem of the invention is therefore to provide a screening and/or synthesis device with a 
receiving device that receives at least one substance support, in particular, at least one titer plate, 
and a procedure, so that any manufacturing-induced bending and unevenness of titer plates is 
leveled out or removed before or while carrying out the basic operation, in particular, before the 
parallel metering of the reaction vessels and the parallel detection of the results of the reaction, as 
well as to prevent the aforementioned drawbacks. 

The invention-related solution to this problem, as far as the device is concerned, consists of 
equipping the screening and/or synthesis device with at least one receiving device with a leveling 
device at least partially levels out the substance support by subjecting a planar area of support to a 
pressure force and/or attraction force before and/or while carrying out the basic operation. 
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subjecting a planar area of support to a pressure force and/or attraction force before 
and/or while carrying out the basic operation. 

The invention-related procedure to be used for this, as per Claim 17 consists of at least 
partially leveling out the substance support before and/or while carrying out the basic 
operation, by subjecting [the plate] to a pressure force and/or attraction force on a planar 
area of support. 

By preference, the substance support is leveled out in a screening and/or synthesis 
device with a leveling device, as per Claims 1 through 16. 

The invention-related screening and/or synthesis device and the invention-related 
procedure are used in the search for pharmaceutical active agents, in combinational 
chemistry and/or, for example, with bio-technology research and/or syntheses. 

By means of the invention-related screening and/or synthesis device with a leveling 
device, any manufacturing-induced bending and unevenness of wide-area titer plates to 
be used for, by preference, the parallel performance of trials in screening and/or 
synthesis devices with multiple reaction vessels, is leveled out or removed over the total 
basic area of the titer plates. In general, the functionality of highly integrated screening 
and/or synthesis systems with multiple reaction vessels is improved by the invention, 
since titer plates with manufacturing-induced bending can be used without any problem. 
In particular, the reliability of the parallel metering of the samples into the reaction 
vessels is improved over the entire basic area of the titer plates, since, due to the 
elimination of the bending and/or unevenness of the titer plates, the relative position of 
the reaction vessels to each other is defined and the accuracy of the mean of the 
samples is ensured. Thus, a more precise metering of the sample volume into the 
reaction vessels is achieved. Furthermore, this causes a clear improvement in the 
reliability of the parallel, optical reading and/or detection of the results of the trial on the 
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basic operations performed, since the position of the sample volume and thus the 
position of the focal points of the measuring objectives to be used in the reaction vessels 
is unified and/or made parallel in the reaction vessels of the titer plate over the entire 
basic area of the titer plate. No time-consuming calibration, such as on measuring 
objectives, is necessary when measuring the titer plates. 

The invention-related screening and/or synthesis devices for high throughput comprise a 
series of workstations. This may include all kinds of workstations familiar to specialists 
and appropriate as workstations for screening and/or synthesis devices. By preference, 
this includes such devices as equipment for substance storage, metering stations, 
measuring stations, transport facilities, facilities for online quality control, facilities for 
separating substance mixtures, evaluation units, control units, irradiation units, heat 
exchange units, filter units or evaporation units. 

The invention-related screening and/or synthesis devices by preference are equipped 
with at least one control unit. Preferably, computers are used to guide the steps of the 
screening and/or synthesis procedure, or rather, coordinate the individual workstations 
and/or guide the performance of basic operations. 

Furthermore, the invention-related devices preferably are equipped with at least one 
transport device for transporting the substance support among the individual 
workstations and/or parts of the facilities. This, by preference, concerns plate 
manipulators for the active positioning of the plates in the workstations, in particular in 
the form of gripping devices. 

The invention-related screening and/or synthesis devices furthermore are, by 
preference, equipped with at least one substance storage device for substances used in 
the individual workstations. Substance storage facilities by preference include substance 
supports or bottles, if necessary, with special equipment to prevent contamination or 
evaporation. 
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Furthermore, the invention-related devices preferably include at least one device for 
separating substance mixtures. The device for separating substance mixtures may 
involve any device for separating substance mixtures familiar to specialists and capable 
of high throughput. For example, this includes HPLC, CE and CEC systems. The 
equipment for separating substance mixtures by preference also includes fraction 
collectors, which are suitable for receiving small volumes of liquid, such as nano-liter 
volumes. 

In addition, the invention-related devices by preference include at least one metering 
station. The metering stations include pipette systems and/or dispensing systems, which 
by preference are controlled piezoelectrically. These systems make access possible to 
the smallest volumes of liquid, and allow the fast and reproducible addition of 
components, for example, in nano-liter volumes. 

According to the invention, the screening and/or synthesis devices by preference include 
at least one measuring station. The measuring stations themselves are equipped with at 
least one detection unit. The detection units contain at least one detection element. The 
detection units serve to detect characteristics of the samples contained in the reaction 
vessels of the substance support. All detection units and/or detection procedures familiar 
to specialists may be used. Preferred detection procedures which may be used in the 
invention-related device especially include those based on radioactivity, colorimetry, 
phosphorescence or fluorescence. 

Furthermore, for the detection of phosphorescence or fluorescence, the measuring 
stations by preference contain at least one optical unit for connecting electro-magnetic 
radiation to the sample and for transferring the radiation emitted from the samples to the 
detection units. By preference, confocal optics and/or near-field optics are used. 
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The invention-related device is especially suitable for fluorescence spectroscopy in 
combination with confocal optics. 

The invention-related devices, moreover, are suitable for the use of imaging systems 
which largely completely map a substance support at a certain time. This especially 
concerns systems, with which the substance support is laid out on a transparent 
measuring system plate, such as a planar glass plate, in particular in connection with a 
tele-centric lens. 

Measuring procedures, which, for example, may be used in connection with the 
invention-related devices, comprise photon distribution analyses, in particular, FIDA and 
2-D-FIDA, fluorescence life-cycle analyses, fluorescence polarization analyses, auto and 
cross correlation analysis of the temporally recorded photons, or combinations thereof. 

The invention-related screening and/or synthesis devices are also preferably equipped 
with at least one evaluation unit. By preference, high-performance computers are used 
as evaluation units, which control the signal reception and processing. 

All stations of the invention-related screening and/or synthesis device by preference are 
equipped with at least one device for quality control, such as in the form of cameras or 
sensors. These devices make the online tracking of the screening and/or synthesis 
processes possible. The monitored parameters run through a feedback and/or 
improvement process and thus make efficient and reliable processing of the individual 
working steps possible. 

Furthermore, the invention-related screening and/or synthesis device by preference is 
equipped with at least one filtering system for cleansing the substances or substance 
mixtures used. 
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For the irradiation of samples, the devices, moreover, by preference may include at least 
one radiation unit, in order to irradiate the samples, for example, with biologically active 
radiation, in particular with UV radiation. 

To bring the samples up to temperature the devices contain by preference at least one 
heat exchange unit. 

The individual workstations are designed by preference in such a manner that the 
screening and/or synthesis device can be operated automatically. 

Preferably, all workstations of the screening and/or synthesis devices are equipped with 
invention-related leveling devices. It is especially preferred that the metering and 
measuring stations contain at least one leveling device. 

The invention-related leveling devices may be an integral component of the receiving 
device or may be introduced into the receiving device as a module. This particularly 
makes a retro-fitting of a receiving device with an invention-related leveling device 
possible. By preference the leveling device is an integral component of the receiving 
device. 

The invention-related leveling devices are by preference equipped with at least one 
sensor unit. This sensor unit by preference concerns optical, mechanical or electrical 
sensors, which initiate the leveling procedure after the insertion of the substance support 
into the leveling device or before or during the performance of the basic operations 
carried out in the workstations at the time. 

Through the invention-related leveling device it is possible to level out the substance 
support before performing a basic operation. Fortunately, according to this preferred 
procedure it is no longer necessary to calibrate the optics of the microscopes used 
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while measuring a substance support because of any unevenness and/or bending. 

According to an especially preferred embodiment of the invention, the leveling device 
comprises a negative pressure device for pressing and/or attracting the substance 
support onto the area of support. The negative pressure device applies negative 
pressure on the titer plates included in the receiving device. This causes the tighter 
plates to be pressed and/or attracted to the planar area of support. By preference, the 
leveling device of the invention-related screening and/or synthesis device is designed in 
such a way that in case the substance support is subjected to an attraction force in the 
form of a vacuum, the substance support is not surrounded by the vacuum as a whole, 
but instead the vacuum only works on the bottom of the substance support. This 
favorably prevents the evaporation of sample liquid and thus a possible corruption of 
measuring results. 

According to a particularly favorable, structural embodiment, the negative pressure 
device exhibits at least one vacuum channel, connected to the area of support, which is 
connected to a negative pressure source. To this end, the negative pressure device is by 
preference connected to the negative pressure source by a vacuum support, so that only 
a vacuum pump is required to evacuate the negative pressure device and thus press 
and/or attract the titer plate to the planar area of support. In the preferred embodiment, 
the negative pressure is continued during the performance of the basic operation. It is 
also conceivable that the negative pressure only continues on the planar area of support 
until the bending of the titer plate has been eliminated. 

According to another especially favorable, structural embodiment, the vacuum channel is 
arranged in a planar area of support in such a manner that the support plate exhibits 
multiple suction grooves on the support side turned toward the substance support. 
Through the preferred arrangement of suction grooves distributed on the areas of 
support, the titer plate is attracted or pressed with its entire basic area, or rather area- 
wide, onto the planar area of support. It is also conceivable that vacuum seals can be 
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integrated into the support side of the support plate, in order to be able to switch off the 
negative pressure source and nevertheless apply continuous negative pressure to the 
substance support after closing the negative pressure device by means of a vacuum 
closure. With this embodiment the support side of the support plate forms the area of 
support. 

According to another preferred embodiment, a vacuum plate is arranged between the 
substance support and the support side of the support plate, whereby the top side of the 
vacuum plate forms the area of support. This embodiment as well makes possible an 
area-wide attraction of the titer plate, since the vacuum plate exhibits at least one porous 
layer for the homogeneous attraction of the substance support. The porous layer may, 
for example, consist of sintered metal, plastic or another suitable material. This causes 
multiple suction openings connected with the layer to arise on the top side of the vacuum 
plate. 

According to another preferred embodiment, the leveling device exhibits a pressure plate 
capable of being subjected to force, for pressing the substance support onto the area of 
support. This produces a pressing force directed from the pressure plate in the direction 
of the titer plates, such that the titer plates are pressed onto the planar area of support. 

According to an especially favorable embodiment, the pressure plate is capable of being 
subjected to mechanical force from above. By preference the pressure plate is capable 
of being subjected to mechanical force from above, or rather from the side turned away 
from the titer plate. This, by preference, causes the pressure plate to be pressed from 
above onto the openings of the reaction vessels of the titer plate, by means of the side 
turned toward the titer plate, which is leveled out by this. 

According to an especially favorable embodiment, the pressure plate may be subjected 
to electro-magnetic force. With this embodiment, by preference, magnets are arranged 
in the pressure plate and/or the planar area of support, which produce an electro- 
magnetic traction to eliminate any bending of the titer plate. For this, by preference, 
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electro-magnets are also used, since this makes it possible, again to dissolve the 
traction after eliminating the bending of the titer plate, so as, for example, to transport 
the titer plate within the screening and/or synthesis device to another receiving device of 
another workstation for performing one of the aforementioned basic operations, such as, 
adding, transferring, mixing, converting, filtering, evaporating, irradiating, exchanging 
heat and detecting. 

A special thought of the invention is that only partial areas of the titer plates are 
subjected to a pressure force and/or attraction force on a planar area of support and are 
thus leveled. To this end, in a preferred embodiment, the pressure plate exhibits multiple 
pressure pins for pressing the substance support onto the planar area of support. It is 
also conceivable that magnets or suction grooves and/or openings are only arranged in 
local areas in the support plate to this end. 

To prevent damage to the reaction vessels of the titer plate, the pressure pins are 
distributed on the pressure plate in such a manner that they press onto wall areas 
between two reaction vessels of the substance support. 

Another special thought of the invention is to adjust the design of the pressure plate to 
the requirements of the basic operations to be carried out at the time. In a preferred 
embodiment, the pressure plate exhibits at least one recess to this end, such that the 
reaction vessels are freely accessible for performing at least one of the basic operations 
indicated in Claim 1. 

As an especially simple embodiment for the manufacture of the recesses, the recesses 
are designed as holes on the pressure plate in the same modular size as the reaction 
vessels on the substance support. Thus, this makes it possible to add or release a 
preferred liquid sample from above into and/or out of the reaction vessels of the titer 
plate. 
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Another special thought on the invention consists of adapting the internal structure of the 
support plate with a planar area of support and, if necessary, the vacuum plate to the 
requirements of the basic operations to be carried out at the time. In a preferred 
embodiment to this end for a measuring station of the screening and/or synthesis device, 
the support plate and/or vacuum plate exhibits multiple measuring channels to receive 
and or connect detection elements, which are arranged in the same modular size as the 
reaction vessels on the substance support. On the one hand, this makes detection, such 
as an optical fluorescence measurement, possible, by preference in transmission from 
below through the bottom of the titer plate, whereby the measuring channels are 
designed in such a way so as not to restrict the optical path. On the other hand, through 
the use of an aforementioned pressure plate designed as a swage block, the optical 
measurements can also be made from above through the sample in transmission, 
whereby optical measuring elements, such as optical detection elements, are arranged 
in the measuring channels or directly opposite to them, outside the support plate. In a 
preferred embodiment to this end, the support plate and/or at least the bottom of the 
support plate consists of a transparent material, such as plastic, glass, or vitreous silica. 
It is also conceivable that the measuring channels arranged in the support plate are 
designed in such a manner, such as with a vacuum support, that they are immediately 
usable as vacuum channels. 

The invention-related devices are very appropriate for use in chemical and/or bio- 
technology research and/or syntheses. 

The invention-related devices are very easily applicable for synthesis procedures, in 
which high throughput is necessary. As an example, they are very easily usable in 
synthesis procedures based on combinational chemistry. In this manner it is possible to 
manufacture widely diversified substance banks consisting of a large number of 
substances within the shortest time in the simplest way. It is customary within the field of 
combinational chemistry to synthesize substances on the surface of synthetic micro- 
particles, or rather, polymer spheres. 



In particular, the invention-related device can be used for the identification and validation 
of targets, or rather, specific, biological molecules, such as enzymes, receptors or ion 
channels, which are possibly significant for certain illnesses or their symptoms, since 
most active agents influence the biological functioning of a target through their bonding. 
Furthermore, the device can be used very well for identifying biologically active 
substances and/or pharmaceutical active agents. Through the capability of the system 
for high throughput, significantly more substances can be investigated within a short time 
with regard to their biological activity and/or pharmaceutical effectiveness. This is of 
particular significance for investigating the substance banks obtained by means of 
combinational chemistry, with regard to their effectiveness. It is possible with the 
invention-related device to obtain high throughput and examine from several thousand 
up to 100,000 substances per day. This has been impossible with the devices known up 
to now, with the current status of technology. 

The invention-related device, moreover, is very suitable for the performance of assay 
procedures. With these assay procedures, targets and chemical compounds are 
combined for investigating chemical and/or biological interactive effects. It is thus 
possible to establish a model system in the easiest way possible, which allows 
substances to be identified that influence the target in the desired manner. The 
invention-related device may be used both for biochemical as well as cellular assay 
procedures. This also includes assay procedures based on the use of vesicular particles 
or synthetic micro-particles. 

The invention-related device is furthermore very suitable for performing assay 
procedures based on the use of a simplified model systems, which reproduce the 
physiology in humans or animals. This means that the assay systems may be used, 
among other things, for obtaining information on the solubility of biologically active 
and/or pharmaceutical^ effective substances in blood plasma, their penetration 
characteristics, liver toxicity, bio-availability, stability in blood or breakdown profile after 
passing through the liver. 
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The chemical and biological investigations may, for example, be used i) to identify and 
characterize biological material or chemical compounds, ii) to identify and/or validate 
targets, iii) to look for biologically active substances and/or pharmaceutical active 
agents, iv) to identify master structures, v) for genome analysis, vi) for proteom 
[misspelled word - likely 'protein'] analysis or vii) to purify and concentrate substrata. 

It is the characteristic of the invention-related device that it may be used for high 
throughput. The invention-related device makes it possible, in comparison to the familiar 
devices of the current status of technology, to generate a significantly larger volume of 
data in a given time, thus leading to a significant increase in the effectiveness and 
reliability of research into active agents. 

Other goals, advantages, characteristics and application possibilities of this invention are 
found in the following description of numerous examples with the use of drawings. For 
this, all characteristics described and/or pictorially displayed for themselves or in any 
number of meaningful combinations form the object of the invention, also independent of 
their summary in the claims or in reference to such claims. 

The following drawings are shown: 

Figure 1 a) a cross-section and b) a view from above onto a segment of a leveled 
titer plate with 1 ,536 reaction vessels, 

Figure 2 a cross-section of a titer plate as per Fig. 1 with bending caused during 
manufacturing, 

Figure 3 titer plate as per Fig. 2 in a receiving device of a screening and/or 

synthesis device with an embodiment of the invention-related leveling 
device for a metering station, 
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Figure 4 



titer plate as per Fig. 2 in a receiving device of a screening and/or 
synthesis device with another embodiment of the invention-related device 
for a measuring station, 



Figure 5 



A pressure plate for leveling titer plates for a metering station, 



Figure 6 



A pressure plate for leveling titer plates for a measuring station, 



Figure 7 



Pressure pins for leveling titer plates for a measuring station. 



Fig. 1 shows an ideally level substance support 1 in the form of a segment of 96 reaction 
vessels 2 of a titer plate 1 with 1 ,536 reaction vessels 2 and titer plate bottom 3, 
whereby the reaction vessels 2 are separated from each other by wall areas 4, as well 
as with a planar basic area 5. In general, titer plates 1 exhibit a titer plate frame 1a and 
standardized outside dimensions, whereby the reaction vessels 2 with prescribed 
sample volumes and a modular size are arranged in a matrix arrangement. The titer 
plate 1 shown in Fig. 1 comprises a basic area 5 of around 8x12 cm., a modular size of 
2.25 mm and a sample volume of around 1 pi. Such titer plates 1 are manufactured by 
injection molding and exhibit manufacturing-induced bending 6 and/or unevenness, 
since titer plates 1 concern wide-area and complex components, as shown on Fig. 2. 

The titer plates 1 are used in screening and/or synthesis devices, shown, extremely 
simplified, in Figures 3 through 7, in various fields of chemical and/or biological research, 
such as in gene technology and protein chemistry (high throughput screening), 
molecular biology, combinational chemistry and pharmaceutical active agent research 
for the parallel performance of various basic operations, such as adding, releasing, 
transferring, mixing, converting, filtering, evaporating, irradiating, exchanging heat, 
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detecting, on by preference liquid samples contained in reaction vessels 2. To this end 
the familiar screening and/or synthesis devices mostly comprise multiple automated 
workstations arranged in sequence with corresponding receiving devices 20 for the titer 
plate 1 . Typical work stations of a screening and/or synthesis device include a metering 
station 20a, shown simplified in Figures 3 and 5, with by preference a measuring station 
20b, shown simplified in Figures 4, 6 and 7, with by preference a multiple parallel 
metering system based on a pipette system for monitoring the release and/or addition of 
liquid into the reaction vessels 2 with, for example, a multiple parallel measuring system 
based on a CCD camera or a confocal microscope for measuring and evaluating the 
results of the trial on the basic operations performed. 

For the performance of detections, such as optical transmission measurements, through 
the bottom 3 of the titer plate 1 , thinner and more transparent bottoms 3 are necessary, 
which cannot restrict the optical path. In addition to the bottom thickness, the optical 
transparence and the bottom roughness, also the levelness of the bottom 3 particularly 
influences the reproducibility of the optical measurement, since different positions of the 
focal points of the measuring objectives result in the reaction vessels 2, due to the 
unevenness and/or bending 6 in the bottom 3 of the titer plate 1, shown in Fig. 2. This 
can make it necessary, for example, to calibrate the measuring objectives continuously 
in the z direction during the investigation of various substance supports. As per Fig. 2. a 
variation 7 in the position of the reaction vessels 2 is provoked over the entire basic area 
5 of the titer plate 1 through the unevenness and/or bending 6 in the bottom 3 of the titer 
plate 1 . This causes individual drops no longer to accurately hit the prescribed reaction 
vessels 2 with multiple, parallel metering systems, so that the most demanding precision 
of the sample volume is no longer observed. Furthermore, this may cause cross- 
contaminations in neighboring reaction vessels 2, which corrupts the results of the trial. 
Therefore, bending 6 and variation 7 of the titer plates 1 is generally reduced to a 
justifiable degree through costly and separate re-treatment prior to their use in screening 
and/or synthesis devices. 
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Nevertheless, in order to be able to use bent titer plates 1 customary to the trade in 
screening and/or synthesis devices without costly and separate re-treatment, Fig. 3 
shows an embodiment of the invention-related leveling device 21 for a receiving device 
20 using the example of a schematically represented metering station 20a. Generally, 
the invention-related leveling device 21 serves to level out titer plate 1 following its 
reception into the receiving device 20, whereby to this end the titer plate 1 , before 
carrying out the basic operation, such as the release and/or addition of liquid, is leveled 
out by subjecting [the plate] to a pressure force and/or attraction force on a planar area 
of support 8. 

With the example represented here the leveling device 21 comprises a planar support 
plate 14 with a support side 23 and a vacuum plate 9 arranged on top of it with top side 
24, which forms the planar area of support 8 with this example. First, the titer plate 1 to 
be leveled out is laid upon the top side 24 of the vacuum plate 9. Then, by means of a 
negative pressure device 28 integrated into the support plate 14, negative pressure is 
applied to the top side 24 of the vacuum plate 9, and this causes the titer plate 1 to be 
attracted and/or pressed onto the planar area of support 8. The negative pressure 
device 28 comprises a vacuum channel 1 1 and a vacuum support 12 to this end, which 
is connected to a negative pressure source, not depicted here. 

In order to grasp the titer plate 1 almost evenly the entire basic area 5, thus surface- 
wise, through the negative pressure, thus attracting the titer plate 1 onto the planar area 
of support 8, the vacuum channel 1 1 is arranged in the support plate 14 running in a 
cross direction and exhibits multiple vacuum branch channels 1 1a-c pointed vertically 
toward the titer plate 1 . The vacuum branch channels 1 1a-c come out in the support side 
23 of the support plate 14 thus causing numerous suction grooves 22a-c distributed 
along the support side 23 to appear. For the homogeneous, surface-wise attraction of 
titer plate 1 the vacuum plate 9, arranged on the support side 23 with the example 
depicted here, exhibits multiple, porous layers 25a-e, which are made up of openings 26 
arranged opposite each other. 
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This causes a large number of suction openings 27 connected with the layers 25a-e to 
occur on the top side 24 of the vacuum plate 9. 

The titer plate 1 is now attracted along its entire basic area 5 to the planar area of 
support 8 and/or the top side 24 of the vacuum plate 9 by means of the negative 
pressure currently applied to the suction openings 27, and is thus level out surface-wise. 
In doing so, the negative pressure is either maintained during the performance of the 
basic operations or at least until leveling, and/or a planar titer plate 1 is achieved, as per 
Fig. 1. As the comparison of both titer plates 1 represented in Figures 1 and 3 shows, an 
improvement in the function of a metering station 20 of a screening and/or synthesis 
device is achieved through the leveling out of the titer plate 1 , since the bending 6 and 
the variation 7 of the position of the reaction vessels to is eliminated, as per Fig. 3. This 
especially guarantees a more precise metering of the sample liquids into the reaction 
vessels 2, especially with multiple parallel metering systems. 

Fig. 4 shows an embodiment of the invention-related screening and/or synthesis device 
with a leveling device 21' for a receiving device using the example of a schematically 
represented measuring station 20b. The leveling device 21 1 comprises a support plate 
14' in the form of a measuring system plate 10 with a planar support side 23', which 
forms the planar area of support 8 with this example. To level out the titer plate 1 , the 
titer plate is directly laid upon the area of support 8 and a negative pressure is produced 
by means of a negative pressure device 28' now integrated in the measuring system 
plate 10, as per Fig. 3. This attracts and/or presses the titer plate 1 onto the planar area 
of support 8 and thus the bending 6 as well as the variation 7 of the position of the 
reaction vessels 2 is eliminated. The negative pressure is, in turn, maintained while the 
basic operations are carried out, or at least until a planar titer plate 1 is achieved, as per 
Fig. 1 . It is also conceivable that multiple vacuum seals are arranged in the support side 
23', in such a manner that the titer plate 1 is also continuously attracted onto the planar 
area of support 8 during the performance of the basic area operations, also after closing 
the vacuum support 12 and switching off the negative pressure device 28'. 
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In contrast to the support plate 14 in Fig. 3, the measuring system plate 10 in Fig. 4 also 
exhibits a large number of integrated measuring channels 13. These measuring 
channels 13 are designed as sack holes with the example represented here and 
arranged in the same modular size as the reaction vessels 2 of the titer plate 1 between 
two vacuum branch channels 11a'-k\ Through this arrangement of the measuring 
channels 13, optic transmission measurements are made possible through an optical 
path through the bottom 3 of the titer plate 1. To this end, the measuring system plate 10 
or at least the bottom 3 of the titer plate 1 is manufactured of transparent material, such 
as plastic, glass or vitreous silica. Since only the bottom 3 of the titer plate 1 remains 
under a measuring channel 13 with a low bottom strength in the preferred sub-millimeter 
area, this also guarantees that the optical path is not restricted. 

In another embodiment not represented here the measuring channels 13 are directly 
connected to the vacuum channel 1 1 and can therefore be used as vacuum branch 
channels for attracting the titer plate 1 onto the planar area of support 8. 

Fig. 5 shows a further embodiment of the invention-related leveling device 21 " for a 
receiving device using the example of a schematically represented metering station 20a. 
Before leveling, the titer plates 1 lie on a planar support plate 14" belonging on one of 
the leveling devices 21" before leveling with planar support side 23", which forms the 
planar area of support 8 with this example. In contrast to the support plates 14, 14' in 
Figures 3 and 4, this support plate 14" is not provided with any integrated negative 
pressure device 28, 28\ The leveling device 21" comprises a pressure plate 15, 
preferably subjected to mechanical force from above in the arrow-indicated direction 17 
for pressing and/or attracting the titer plate 1 onto the planar area of support 8. This 
force, for example, is produced hydraulically, pneumatically or electromotively and is 
maintained while the basic operations are performed in the metering station 20a or at 
least until the bending 6 and the variation 7 of the reaction vessels 2 of titer plate 1 is 
eliminated, as per Fig. 5. The pressure plate 15 in the example shown here, is of a size 
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adjusted to the titer plate 1 , so as to effect a surface-wide pressing of the titer plate 1 
onto the planar area of support 8. To prevent this from damaging the reaction vessels 2 
of the titer plate, the titer plate 1 , if necessary, is covered with a cover plate prior to 
pressing. 

According to the invention, the force applied to the pressure plate 15 can also be 
produced magnetically, especially electro-magnetically. So as to make possible here an 
electro-magnetic traction between the pressure plate 15 and the planar support plate 
14", the necessary magnets and/or electro-magnets are arranged in the pressure plate 
15 and/or in the planar support plate 14". 

One particular thought of the invention is to adjust the current embodiment of pressure 
plate 15 to the requirements for the current workstation of the screening and/or synthesis 
device and thus the basic operation to be carried out at the time. As per Fig. 5, the 
pressure plate 15 for a metering station 20a is designed in the form of a swage block 
with multiple recesses 30 developed as a hole 16. For this, the recesses 30 are 
arranged in the same modular size as the reaction vessels 2 on the titer plate 1, so as to 
make free access to the reaction vessels 2 of the titer plate 1 possible from above and 
thus the release or addition of liquid. 

Fig. 6 shows another embodiment of the invention-related leveling device 21'" with a 
pressure plate 15 for leveling titer plates 1 for a measuring station 20b. This shows that 
this pressure plate 15, identical to the embodiment of the pressure plate 15 in Fig. 5, is 
designed with recesses 30 arranged in the same modular size as the reaction vessels 2 
of the titer plate 1 in the form of holes 16. With this example, the recesses 30 make 
detection possible, such as an optical transmission measurement, from above and below 
through the liquid samples filled into the reaction vessels 2. For these optical 
measurements, the support plate 14"' belonging to the leveling device 21'" is designed 
in the form of a planar measuring system plate 10' without a negative pressure device 
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28', but with the aforementioned measuring channels 13. The optical elements to be 
used in the optical measurement, such as CCD detection elements, may either be 
arranged outside the titer plate 1 and by preference directly below the bottom 36 of the 
measuring system plate 10', across from the measuring channels 13, or also within the 
titer plate 1 in the measuring channels 13. To this end the measuring system plate 10' or 
at least the bottom 36 of the measuring system plate 10' consists of transparent 
material, such as plastic, glass or vitreous silica. For the performance of the optical 
measurement, first the titer plate 1 is laid out onto the planar support side 23"' of the 
measuring system plate 10', as per Fig. 6, whereby this titer plate 1 forms the planar 
area of support 8. Then, as previously described, the support plate 15 is subjected to 
hydraulically, pneumatically, electromotively or magnetically created force from above in 
the arrow-indicated direction 17. This eliminates manufacturing-induced bending 6 and 
variation 7 in the position of the reaction vessels 2 of titer plate 1, as shown in Fig. 6, 
and produces a planar titer plate, as per Fig. 1 . This causes the position of the reaction 
vessels to in the titer plate 1 to be exactly defined relative to each other and thus 
guarantees the reproducibility of the measuring results. Finally, the optical transmission 
measurement is performed with this planar titer plate 1 . 

Another particular thought on the invention is that in addition to the leveling of the titer 
plate 1 through the surface-wide attraction and/or pressing, a point-wise attraction and/or 
pressing of the titer plate 1 also occurs onto the planar area of support 8. To this end, 
Fig. 7. shows another preferred embodiment of the invention-related leveling device 21"" 
with pressure pins 19a-c for leveling titer plates 1 for a measuring station 20b. For this, 
individual, or preferably pressure pins 19a-c arranged on a pressure plate 15, not 
depicted, are subjected to hydraulically, pneumatically, electromotively produced force 
from above in the arrow-indicated direction 17, for pressing the titer plate 1 onto the 
planar area of support 8. The pressure pins 19a-c are arranged parallel to each other at 
such a distance that they press onto the wall areas 4 between two reaction vessels 2 of 
the titer plate 1 when applying force to the titer plate 1. Through this embodiment, the 
titer plate 1 is only locally pressed onto these wall areas 4, onto the area of support 8 
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and is thus leveled in partial areas. Since the pressure pins 19a-c, however, are 
preferably distributed over the basic area 5 of the titer plate 1 , a leveling and/or at least a 
reduction or balancing of the manufacturing-induced bending 6 and the variation 7 of the 
position of the reaction vessels 2 is also achieved with this embodiment over the entire 
basic area 5 of the titer plate 1 . 

It is also conceivable that magnets are only arranged in local areas of support side 23", 
23"' for the point-wise attraction and/or pressing of the titer plate 1 onto the planar area 
of support 8 in the pressure plates 15, as well as the support plates 14", 14'" shown in 
Figures 5 and 6. It is also conceivable that to this end the support plates 14, 14' with a 
negative pressure device 28, 28' shown in Figures 3 and 4 are designed with suction 
grooves 22a-c only arranged in local areas of the support side 23, 23'. 

In general, titer plates 1 with manufacturing-induced bending 6 can be leveled out by the 
invention. Thus, titer plates 1 manufactured by injection molding can be used without 
any disadvantages to the functionality, effectiveness and realiability of screening and/or 
synthesis devices. This also enables the manufacturing requirements for the titer plates 
1, and especially the titer plates 1 with a very high number of reaction vessels, such as 
1,536 reaction vessels, to be significantly reduced with regard to levelness and bending. 
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Reference numbers: 


1 


Titer plate 


1a 


Titer plate frame 


2 


Reaction vessel 


3 


Bottom 


4 


Wall area 


5 


Basic area 


6 


Bending 


7 


Variation 


8 


Planar area of support 


9 


Vacuum plate 


10, 10' 


Measuring system plate 


11 


Vacuum channel 


11a-c 


Vacuum branch channels 


11a'-k' 


Vacuum branch channels 


12 


Vacuum supports 


13 


Optical measuring channel 


14-14"' 


Planar support plate 


15 


Pressure plate 


16 


Hole 


17 


Direction of force 


19a-c 


Pressure pin 


20 


Receiving device 


20a 


Metering station 


20b 


Measuring station 


21-21"" 


Leveling device 


22a-c 


Suction supports 


22a'-k' 


Suction supports 


23-23'" 


Support side 


24 


Top side 


25a-e 


Layers 


26 


Openings 


27 


Suction openings 
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28, 28' Negative pressure device 

30 Recesses 

36 Bottom 

37 Sensor unit 
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Patent Claims: 

1 . Screening and/or synthesis device for performing at least one basic operation, 
such as adding, releasing, transferring, converting and detecting, on samples 
contained in reaction vessels (2) of a substance support (1), in particular a titer 
plate, with at least one receiving device (20) for receiving the substance support 
(1), 

characterized in that 

the receiving device (20) comprises a leveling device (21, 21', 21", 21"', 21"") 
that at least partially levels out the substance support (1) before and/or while the 
basic operation is carried out, by subjecting [the plate] to a pressure force and/or 
attraction force toward a planar area of support (8). 

2. Device as per Claim 1, characterized in that the leveling device (21, 21') 
comprises a negative pressure device (28, 28') for pressing and/or attracting the 
substance support (1 ) onto the area of support (8). 

3. Device as per Claim 2, characterized in that the negative pressure device (28, 
28') comprises at least one vacuum channel (1 1 ) connected to the area of 
support (8) and connected to a negative pressure source. 

4. Device as per Claim 3, characterized in that the vacuum channel (1 1 ) is arranged 
in a planar support plate (14,14') in such a manner that the support plate (14, 14') 
exhibits multiple suction grooves (22a-c, 22a'-k') on the support side (23, 23') 
turned toward the substance support (1). 

5. Device as per Claim 4, characterized in that the support side (23, 23', 23", 23"') 
of the support plate (14, 14', 14", 14'") forms the support surface (8). 
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6. Device as per Claim 4, characterized in that a vacuum plate (9) is arranged 
between the substance support (1) and the support side (23) of the support plate 
(14), whereby the top side (24) of the vacuum plate (9) forms the support surface 
(8). 

7. Device as per Claim 6, characterized in that the vacuum plate (9) exhibits at least 
one porous layer (25a) for the homogeneous attraction of the substance support 
d). 

8. Device as per Claim 1, characterized in that the leveling device (21 ",21"', 21"") 
comprises a pressure plate (15) capable of being subjected to force, for pressing 
the substance support (1) onto the support surface (8). 

9. Device as per Claim 8, characterized in that the pressure plate (15) is capable of 
being subjected to mechanical force from above. 

10. Device as per Claim 8, characterized in that the pressure plate (15) is capable of 
being subjected to electro-mechanical force. 

1 1 . Device as per Claim 8, characterized in that the pressure plate (15) exhibits 
multiple pressure pins (19a-c) for pressing the substance support (1) onto the 
support surface (8). 

1 2. Device as per Claim 1 1 , characterized in that the pressure pins (1 9a-c) are 
distributed on the pressure plate (15) in such a way that they are inserted fully 
home on wall areas (4) between two reaction vessels (2) of the substance 
support (1). 

13. Device as per one of Claims 8 through 12, characterized in that the pressure 
plate (15) exhibits at least one recess (30) in such a manner that the reaction 
vessels (2) are freely accessible for carrying out at least one of the basic 
operations indicated in Claim 1 . 
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14. Device as per Claim 13, characterized in that the recesses (30) are designed as 
holes (16) arranged on the pressure plate (15) in the same modular size as the 
reaction vessels (2) on the substance support (1). 

15. Device as per one of Claims 4 through 7, characterized in that the support plate 
(14, 14") and/or vacuum plate (9) exhibits a large number of measuring channels 
(13) for receiving and/or connecting detection elements, which are arranged in 
the same modular size as the reaction vessels (2) on the substance support (1). 

16. Device as per one of Claims 1 through 15, characterized in that the leveling 
device (21, 21 \ 21", 21"', 21"") is equipped with at least one sensor unit (37). 

17. Method in a screening and/or synthesis device for performing at least one basic 
operation, such as adding, releasing, transferring, converting and detecting, on 
samples contained in reaction vessels (2) of a substance support (1), in 
particular, of a titer plate, 

characterized in that 

before and/or while the basic operation is carried out the substance support (1 ) is 
at least partially leveled out by subjecting [the plate] to a pressure force and/or 
attraction force. 

18. Method as per Claim 17, characterized in that the substance support (1) is 
leveled out in a device as per one of Claims 1 through 16. 

1 9. Use of the procedure as per Claim 1 7 or 1 8 and the device as per one of 
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Claims 1 through 16 in the search for pharmaceutical active agents, in 
combinational chemistry and/or biotechnology research and development. 
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(57) Abstract: The invention relates to a screening and/or synthesis device for carrying out at least one basic operanon such as 
adding, releasing, convening, transferring, detecting, on samples that are contained in reaction vessels of a substance support, es- 
pecially a titer plate, with at least one receiving device that receives the substance support. The invention further relates to a corre- 
sponding method. The inventive device is provided with a receiving device that contains a leveling out device that at least partially 

^ levels out the substance support before and/or while the basic operation is earned out by subjecting the plate to a pressure and/or 
attractive force towards a planar area of support. Any bending and/or unevenness that is due to the manufacture of the large-surface 
titer plate that is preferably used for a simultaneous testing in screening and synthesis systems and that has a multitude of reaction 

^ vessels is compensated or removed across the entire base area or at least in partial areas of the titer plate. The inventive device and 

2 method improves the functionality, effectiveness and reliability of highly integrated screening and/or synthesis systems since titer 

fs| plates that are bent due to the manufacture of the plate can be used without problems. 

CD (57) Zusammenfassung: Es wird eine Screening- und/oder Synthese-Vorrichmng zur Durchfiihrung mindestens einer Grundopera- 

Otion, wie Zugeben, Abgeben, Uberfuhren, Umsetzen, Detekoeren, an in ReaktionsgefaBen ernes Substanztragers, insbesondere einer 
Titerplatte, enthaltenen Proben mit mindestens 
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